Bystander effect in uracil phosphoribosyltransferase/5-fluorouracil-mediated suicide gene therapy is correlated with the level of intercellular communication.
We examined whether a suicide gene/prodrug system using the uracil phosphoribosyltransferase (UPRT) of E. coli origin and 5-fluorouracil (5-FU) could achieve a bystander effect in two rodent tumor cell lines, murine colon carcinoma (Colon 26) and rat gliosarcoma (9L) cells. Cytotoxicity tests of mixed populations consisting of parent and transduced cells showed that the bystander effect was not produced in Colon 26 cells in either the UPRT/5-FU system or the herpes simplex virus-thymidine kinase/ganciclovir system but a strong bystander effect was evidenced by both suicide gene systems in 9L cells. The expression level of connexin 43, a protein that constitutes gap junctions, was high in 9L but low in Colon 26 cells. A gap junction-permeable fluorescein dye could be transferred among 9L cells but hardly at all among Colon 26 cells. Taken together, the efficacy of the bystander effect in the UPRT/5-FU system can be affected by gap junction-mediated intercellular communication.